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for synchronizing di fferent delay characteristics, and 
data latch circuit of semiconductor device having the 
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^]S. r}.^ ^1^ ^'U^U] ^S. ^S., ^S. ^ o]^ ^ 

^'^]^^ efl^l ^S.7> 7l]Al^cf. ^ A-ls. tq.^ ^1<?1 

^ ^^51 ^ ;^12 ^^^^^ ^S. SlS.-^! ^tb ^ - 

;^12 ^^-a^^l- ^1^ ^^^-ir 7]-^l^ 

7>^ ^l*?!^^ >il2 ^^^<^1 ^7>«]rcf. 7>^ ^19^^^ ^efl^lti. 

7>^ ^l'?!^^ ^^I'S 41 ^si ^^^^ ^I'd'^l^^ 42 ^J: A>oi^ 

£ 4 



32-3 



1020000035335 2000/10/1 

^^^^ ^^^Ml t}^ ^S. ^S. ^ o]^ ^ti] 

^Vfe ^^1^ Efl^l 5lS.{Signal transmission circuit, signal transmission 

method for synchronizing different delay characteristics, and'data iatch circuit of 
seM conductor device having the same} 

£ 1^ Ais. ^^^^ 7>^i^ ^^i|-*H M-^^ 

^ 2^ ^^^^^ i^Bl-xfl^ S^olrf. 

£ 3^ uf^ ^]o^ o. 7^^^^ c^l^.^ q-Hl-tfl^ 

:£ 4^ ^ ^^s] ^11 ^^1<^H1 4€r M-Bl-iflfe s^^^lcf. 

:£ 5^ ^ ^^2] ;^12 M-Efifl^ £^^1^-. 

£ 6^ ^ ^^2] i4€- ^S. sl^l- q-Bfi^^ S^olcf. 

S 7^ ^ ^^S] ;*114 -^^Hloll ttj-^ Ai^ M-B}-xfl^ S^^^lcf. 
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H 10^ ^ «a 4^ ^S.^] ^^1^ n<=>]B\ eJl^l s\S.9 M-Bl-tfl^ 

S. 11^ ^ ^^^^ <a ^^1<=^1<^] ^S. M-B}-vfl^ Jl#£o]cf. 

<12> ^ ^Vt^^ ^^1- s\S.<^] ^-Sl ^Jl 

^^^^ ^l<g A]^^ ^<a*>7ll ^SL ^Tg- «^T-i^ ^ o]^ ^ti]^]-^ 

C-ljolEi gfl^l Sis. oil 

^]^S. ^^^]7\] n^n, ^^^] ^7l^H f11<^lBl# efl^l^l-^ c-flolB] efl^l 

^ sl^oflAi^, ^ Al^ olAj-o] Al^So] :^<^^ ^.]:^d\] ^o] 

^>4. 4el-^i, ^1^ ^^^^ 7>;<1^ ^^^^ A]^^ -^<i^>7fl # 

<14> £ 1^ ^^^^ ^^-a^^ ^^5l-*]-<^ M-Hf^fl S.^o] 

4. £ 1^ ^ 7flSl A]j: ^^^(A-A', B-B')^ :a<^^i=l-. A-A' ^SL ^^>y(i2)^ 

^1^<^1 TlolJl, B-B' ^S. ^^^(14)^1 X\:^o] xmcf T2 ej-Jl 7>^t!:^. 

:=LSl^. Ai^ ^^^^ ^l<g Al^^ ^<a^>7ll *>7] B-B' ^S. ^^^(14) 
<H1 ^y}^9l 4i^>» -a-SJ^ ^-S-7]- ^cf. 
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<15> £ 2^ ^efl 7l#oi] Ai^ ^^o^ ^ M-^^^ ^ 2^ ^ 

7fl2] ^5: €^^(22, 24)oll^i ^]<^ Al^o] c-l ^^^(24)«^] ^l'?](26) 

<17> ^ 1^1^01 ol^:ii;^> 7l^^ ai}-;^!^ Cf^ ;^loi m^^^ ^ 

^ ^^^^ ^1*?! ^m-a- ^^^>7)] Al^ /^ll^^K^Tjll^S^rx:}^. 

<18> ^ ^Vt^o] o1s^;^|. ^|.^ 7]^^ 5}.^^^ ^.^ ^^c£ ^A^o. 

[^^^^ ^-^^ ^ ^-§-1 

<2o> 7]^^ oi^7l ^tb ^ ^is. nf^ ^^^^ 7H^ 

^ >ili ^ >I12 ^^-Jdl-^ ^s. sl^oii ^t!" ^^]^. «>^^^ 'a 
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^12 Ai^o.^ #^^1-^ ^12 ^s. ^^7] 42 ^J: 

^ ^^-^^ ^^1 ^^^'^l 9l^^:n., ^^s^ ^*>o^ 7]<^ 

^1^^^ #^ ^ ^^^^ #^ n^^^M, ^^7] :^]o] 

« ^^S^>^ ^H^» ^witvcf. 
<2i> -HV^^tb ^^1<=^1<H1 ^ sis.^ ^11 

^11 ^l<S^l^-^s. ^ls^§><^ #^§>^ ^1-71 ^s. ^^s]^ m - 

^S.^ ^7l ^]<=^ A]^ :e.t:f ;^12 Al^o.^ :^1<?1^><=^ #^^1"^ ^^7] ^2 •• 

. ^7] ;^12 ^J: ^^^^ ^'atb ^1^ ^^i-ir ^7] m 'a^'tl^ 

r^i -,-=7^^^H, ^^^m 4^1 ^S. 4^1 ^^^^ #^ ^ ^^7] 41 

^r^JiSL ^^.^H #^ ^« n^^^l-*^, ^7] ^4 ^S. ^^^^ %^ ^s. ^ ^1-71 41 

7] 40] ^coi] irfe)-, ^;^o^ ;^12 a]^] ^l-^ ^l^l^H, 7>^£l^ 7}^ 

<22> ^y] y]^^ si^^]^ o]^y] ^ ^ ^^^^ ^"IS. Cf^- ^1^ ^^^^ 7^^ ^ 

^11 ^ 42 ^s. «J-^<^1 ^tV ^<^1cf. wV^^^ ^ 
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^71-^ ^^1; T^^^^ ^11 ^>7l ;qll ^S. ^^^3f ^>7l 

^^^<^1 *?^^^l-:n, ^^sl^ ^^7] ^12 ^^^<^1 

•^Vfe ^J-7l ;^li ^^^^ #^ ^Jifi]- -^7] 7]-^ ^1^^^ 

ujJil^H, ^l-olofl cfl-g-sr}^ Ai^^ ^^5^1-^ ^^1; -a-7l >HH 

m ^>iBl 7>^ :=^l<d^<^l ^7>^>o^ ^^7] 0>>iE^ 7>^ ^]'^ ^1^^ S^*> 

'fe ^7^1; ^ ^1-7] >^12 ^J: ^^^^ #^ ^« ^^-7] ;^lll 7}^^2] :^]<^ ^]:^^^ ^ 
^ ^1 71 ^ ^^11- ^a] . 

^7l=>a 7l#2^ 3J}-;H1» <^1^7l ^ <q«.^«.E^ ol7-^S)^. 7l§ A] 

^7lS]<^l l-Ol^^ 7fl ol^^Vo^ og^ Sfl^l^m ^S^l ^^jSl C-llo]Ei Sfl 

2fl^l ^^5]^ ^1-71 7l§ A]^^ ^^jo^ x]o^Al^>0.s ^l^^M 71 

^ A]^ ^^-Jdr^^s]^ 141^1 ;^1N tl]olB^» zl-zl ;^12 ^1<S ^1:^-2.3. 

^T'^*l-<^ #^^>^ m t-l]olE^ ^^-{d*; ^7l ;^ll c-flolE-l ^^^^l- ^^t!- xl 

^ ^^^^ 7l-;^H, ^1-71 71^ Ai^^ ^^^}^, ^^1 ^S. 

^S. ^^SlJl, ;*]]ol AlJiofl o^s:>Cx^ ^10^^1:^01 71-^51^ "V^^"! 7l-^ 

^1^^; ^7l ;^ll ifl^l ;^1N til<^lBl :a^^<>ll 21-21- ^^S. ^^slJl, ^7l ^^<^1 

71-^Sl^ ifl;^l ;^1N ^eflolti. 7}^ ^l^^*; ^7l n>:±iEl 7}^ 
^I'^^SI #^ AlJl ^ ^7l 7l§ Al^ ^^i-AlO^ A]^^ ^^^H. -^M ^1<^1 Ai:£ 

» ^^S*>^ ^H-?-; ^ ^71 71 § A]:^^ 71^0.5. ^7l ;Hli m 7>^ 
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<24> M. ^ ^vt^o^ o];^ ^ ^ ^Vt^o^ ^X\6\] o\^c^ ^^^^^ 

<=>]m}y] ^n^^^ ^ wv^^tb ^Ai<^i* <^i^i^m £^ ^ £ 

<26> ^ wj-^^t]: ^^Hl^ St^i, :£ 3^ #2:^>o^ A-ls rfs. ;^lo| 

^ 5]^^ <^1#^ :£ 3a^ ^ ^^^(A-A', B-B')Sl 

#^ 7l5x|lA]^i(Ca, Cb)7> tq-s. :%o.o\t\, ^ 3b^ ^ -^Jl ^^^^ ^1 ^-I^^^CRa; • 
■ Rb)<^l :£ 3c^, ^ ^^^(A-A', B-B*)^ tifl>a ^<^l(Ta, Tb)7> t\ 

€- ^-f'^l^. £ 3d^ ¥ ^s: ^^^(A-A-. B-B')51 TflojEo^ ;g-fo]i:^.. 
:£ 3e^ ^ ^^-aCA-A'. B-B')^ tH^Ieo] ^7> 4^ ^-f c,]cf 3f^ 47fl5l x^] 
olBli- sVH-o^ %^ Ai^o)] 5^-^:1 2fl^l^>7l ^tV ^B^-^cf. ^^(A)^ 47fl^ 

2fl^l 'a^slJi. ^^21 c^1o1eKB1-B4)^ ^^s)^ I7fls] sfl^] 4i;^H ^^^^^ 

S.. ^^(A)^ ^l<g t:-1]c]e1(B1~B4)s1 >cl<g a1:^o1 ^5^-y^l7ll ^rf. ols^.^ 

^-9-, Hfl^l t-llo]E^ ^'^/^-^ (setup/hold time)^! ^-^1-;^ . ^2}- ^^7\ 

<27> ti>Sq- c^e] ^^O.^ ^^H, 27lj ol>^>o^ A]^ ^^^<Hl>H^ A"^ A 

:^ol ^H^-^cf. olsq. :y-ol, cl-s. ^lod| a]:^^ 7>^1^ ^^IJl ^^^S] ^l-^^ a]^^ 

«fl# ^-a-7V Sl^c^l. ^i^oflA^^ ^>i4o^ Ai^ ^^-asf ^o^% ^l<a A]:^^ 7]- 
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^1^ ^^1 ^^^^ ^>-g-t!:i=l-. 

<28> £ 4^ ^ ^^S^ ;^lll ^Al.^lo]] x\s. M-Bftfl^ S^^lcf. ^1* 

^S^l-^, ^ ^11 ^aHIo]] tc).^ A]^ 5]^^ ^11 ^ ;^12 ^^^(42, 

44), ^S. ^^^(46), 7}^ ^l<a^(43), ^Bflolu. 7}^ ^1^^(45) ^ ^1 

<29> ^11 ^ ^SL ^^>Jd(42, 44)^ ^ ^12 ^JldSl, IS2)* ^^^> 

^l<g Al^o.^ ;^lc^^ #^^:£€-(OSl, TS2)* o] t^, . 

^* ^711 ^}7] ^n^^^ :^]2 ^^>a(44)<^1 ^7}^9l ^^}7} 

^S. ^^^(44)<^1 ^eflolw. 7}^ "^^(45)01 <?1^^4. # 

-^efl^lti. 7>^ :^1^[^(45)S1 ;^lo^ a]^^ ;^1o^ A>:<ia!)- ;^]2 ^]<^ a] oily ^l^o^s;]. :^-o>o> •■ 
^, ^]2 ^]<^ ^^]<=>]^ ^1^^(45)^ ^]<^ ^o] ;^lo^ X\ 

^4 ^c]-<:>> ^c].. ^sflolti. 7]-^ ^1^^(45)^ ^1^ A]:t!:<^l ^jl ;^1<^ a1;<0:Ji}. ;«fl2 ;^l<a 

Al^o^ S^*>7l ^s:l-0^, m ^S. ^^^iU)^ ^^t!: ^1^ ^^j^ 7> 

^^1 ^J: ^^^(46)ol AV-g-^r^. ZLS^JL, c>.iiE^ 71-^ ^1^^(43)0] ^P^] ^S. 

<3i> Ai:^ ^^Ai(46)o.s^ ^11 ^^(IS1)7> <a^^cf. ;^lli A] J: ^^a^o^ 

#^^^(081)^ T^>:^iBl 7}^ ^1^^^ #^ ^:i:(VS)7> ;^lcH^(48)^ 'a^^^-. ^1«H-t- 
(48)^ <a^5l^ ^ ^S(0S1, VS)^ # ^1^^ HliiL^H ^-S- ^><^H1 ^l-§-*]-^ 

32-10 



1020000035335 2000/10/1 
^:£(C0NT)1- ^JlCCONT)^ 7}^ ^1<?1^(43) ^ ^sl1<^lw. 

1 ^^^^ #^ ^J:(0S1)5^ ^>:iiBl 7>^ ^l^^^i #^ ^:£(VS)5l ^£ 
^ 40] Ai^(C0NT)7l- ^'U^ ;^1<^ ^^(C0NT)<^1 ^^}^ ^Hs]^ 

^ellolti. 7}^ ^1^^(45):£ ^>iB^ ^1^^(43)52}- ^<at!r ^1^ ^1^^ 7>^c1-. n 

elJl, /5ll2 ^^^(44)^ ^1<?! Al;^<y ;^12 Aj^V^ ^^^(46)5^ 

X\7^ii\. ^o^^-B.^, ^S. ^^^(44) ^ ^5ll<^l:a 7}^ :^l«?i^(45)^l ^tt 

# ^11 ^]'^ ^1^^ 

<32> ^ ^Al<^]oflAl^, ^ 7fl5l ^3: ^^-^^(42, 44)^ 7H^ ^T^tl: ' 

^ ^^^<^1 7fl ^Ji, ^12 ^1<=1 Ai^^ 7>^m 4^ 7fl 

<33a :£ 40) ^ioi«.(48)^ 4<y:tb ^tfls. ^ 9X^. rx]-^^^, ^H^^ ^^fl 

<34> £. 5^ ^ ^12 ^Al<^loil it).^- ^Jl ^4^1^^ S^'^l^. 

^S^l-i^, 4^ ^S. s)^^ £ 4^ m ^^1^1^ ^11 

^ >112 ^^^(52 , 54), 7}^ '3^(53), ^Bflolti. 7>^ ^1 '5^^(55)2}- ^ 

^1 -as: ^^-JdCSe)^ ^tilW. ^12 ^Al<:^loi] rcl-s. XI ^ 2]^^ ^ 

#7](57) ^ ^^^(59)# ci ^wltlrt^. ^#7](57) ^ ^S-?-(59)^ :£ 

421 ;^)lo1«-(48)oll ^fl^a-^cf. /Sill ^ ^12 ^^^(52, 54), 7}^ 
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(53), ^ell^lti. 7>^ ^1^^(55)2)- ^s. ^^^(56)^ £ 49]- ^^^><^ ^^tb «> 

^ ^"^^ 7l^^ =^^^V^S., C^7]^^ ^d^^ ^S^^C]-. Cf^J:, ^ ^Alc^lollA-^o^ 

i3>iE^ 7}^ ^]9^^(53)3\- 7}^ ^1S^^(55)^ ^1^ 7}^ ;=^l<?!^(voltage 

controlled variable delay)*^! cf . ^, :^]o] ^Jl(C0NT)2l ^-y- 3L7]oll s^^fl xjo^ ^]^'^] 

^^j- ^#71(57)^ •a^Sl^ ^ ^JlCOSl, VS)2] ^^V^ tiliil^H, -^l^^ ^>ololl cfl 

(charge)* ^"^-^ 37l7> ^^(DS)<^1 a]^]^]-^ ^]o] ai^(cont)* 

-^y^j^cf. ZLElZL, ^5:(C0NT)<^1 s:i^>cx^ n>^E^ 71-^ ^1<?i^(53):nl- ^ellolu. 7>^ 
^1'?i^(55)2:i 

:£ 6^ ^ ^^e] ^13 ^Aloijoil 14^ sis* M-B)-ifl^ £^<^lcf. o]^ 

#2:^>^, m S. 4^ ^^]c^]S>\- P>^7>^lS, m 

^ ^12 ^^-^(62, 64), T^V^B^ 7>^ ^1S^^(63), ^Bflol^. 7}^ ^1^^(65)^}- ^ 

^^^(66)^ T^wlW. ^"S]^, ^13 ^A]o^loi] 14^ Ai^ ^ 
#71(67) ^ 5ll:^l^E-l(69)» ^wjtVcf. ^#7] (67) ^ sjl^^l^B] (69)^ £ 4^ 

^1 01-^(48)011 «fl^€cl-. ^ ^12 ^^-^(62. 64), t'V^Bl 7>^ ^l<a^(63). * 

ell 01 y. 7>^ :^1^^1:(65)3|- ^»1 ^^-^(66)^ S. 4^4 ^^*><^ ^^tb ^«^^ 

71^^ =^^^>^S, 0171A-1 ^M]^ ^T^^ ^S^^^. tq-i?V. ^ ^AHloflAiSl x^}^B] 7} 

^ ^1<?!^(63)4 ^ello]ti 7>^ ^1^^(65)^ 7>^ >^l^^(code controlled 

variable delay)©!^-. ^, 3.^ '^^(CON.CODE)*^! ^1^ ^l^^^l 
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<37> ^#71(67)^ <a^s]^ ^:£(0S1, VS)S] tilJE^H, ^ 

-§-*>^ ^# ^S(DS)* ^-^5^!-^-. e11^1iBl(69)^ ^# ^5:(DS)oll ^]o] 
r]^]^ ^:^(CON_CODE)» 

<38> 5. 7^ ^ ^^Sl ;^14 ^^HHl ^S. M-Hft^^ o]^ 

%^^}^, m ^^1^1*^1 ^S. SlS^ ^11 ^ ;^12 ^^^(72, 74), 

^Jl ^^-^(76). 3.^ ^^3^(77) ^ 7>^ ^1^^(75)* ^wMT^f. 

<39> ^ ^^1<^1^ ^^1 ^^>?d(76)<^l 7>^ ^l^^^^l ^SCopen- 

loop) ^Sl- 7>^r:f. >OJi ^^^^ #^ ^^(TSl)^ ^^^^ %^ ^ 

Jl(0S1)7> ;^1<>1 3.^ ^Ajw.(77)^ ^^3^(77)^ ^<a»:^5|^ ^ 

^^(OSl, TSl)^ ^^^>, ^ ^1^ s:^(CON_CODE)# ^^Stl:^-. ^}o] 

3.^^ tl^lli S^o]!:^. ^^3-«-ollA-l ^ic^ ^:=(C0N_C0DE)'^1. 

S= 7>^ ^l<a^(75)^ ^1^ S^^cf. 

.<40> - ;^lo:| sj= A]^ ^A5w.(77)sw-El ^^351^ s:B(C0N_C0DE)^ i:4-S- <^5ij--^ol 

<41> {^^^ 1] 

CON_CODE = CI * DT 

<42> <:«^7lAl, CON_CODE^ Cl^ wHl ^^o]^, dt^ ;^)]o:| ^^g^S. <a 

<43> ZLelJi, s:^ ;^1<H 7]-^ ^l'?!^(75)^ ^1^ ^1^^ ^-^ ^a)- :y:oi ^^^cf. 
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<44> i^^^ 2] 

DELT = C2 * CON_CODE 

<45> ^7]^, CON_CODE^ 3.B., C2^ wj^l ^^^iJl, DELT^ 3.^ ^1<H 71-^ ^]<^ 

<46> wl^l ci, C271- cf^^ ^^^>^, DTSf DELT^ ^Tfl ^c^. 

<47> [^^^ 31 

- • TJer; CI * C2 = 1 

<48>- i^Sl-^-l. ^12 ^^'^d(74)5^ ^l'?^Al:^(^l2 :^]<^ ^]^)^- 3.^ 

^1^^(75)2^ ^]<g Al:^(DELT)^ t:-!^ xjo^ ^1^^ ^3: ^^^(72')"^- ^]<^ 
(^11 ^1<S ^1^)4 ^^*>7fl til^l^V^ Cl, C2« ^4)-^ -3311- #0.] 2:^. 

'"^AS-'H], y(\]2 ^S. ^^^(74)3Jl- 3.^ ^1<H 7]-^ ^1^^(75)2] # ^I'S ^ 
^^^(72)2^ ^^lo^Al^oi). ^^^>7fl ^ ^ ^q-. 

« ^-a^V^ ^]'^ ^x>*(82) ^ iaE^#^U^(84)« ^1^ ^:^|-*(82)^ 

<^7lAl^, xjc^ ^>^m(82)^ z^-z]- T, 2T. 3T, . . . , 2^1 ^ ^]<^ ^]^^ 7}:^] 

<50> ,gEl#^U-l(84)^ ^l^l ^^m(82)S^Bl Cf^^ ^oflAi 
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(C0N_C0DE)<^1 -§-^^]-^, *>M-^ ^^^4. c^^l^ 7([]o] 

(CON_CODE)^ N ^]^S. s:^(C0N_C0DE)«11 

2N7fl^ ^^m^ ^<^l^i *>M-* ^ ^4. ^<5l, 2N7l]^ 

:5i^>^(92)^ £ S'^l-H^^^. ^1^^ 7l-xlT3^, ;=^ll o^.^ A1:£(IN1)# 

^1^ ^l^s^>c»^ 4::^>lr(92)^ T, 2T, 3T, . . . , 2^1 

^ ^1^^ 7>;^1^ # 2^71]^ ;^l<a 4,;<]-s.olr|-. ^]o^ r5i;^l-#(92)sl ^ 

^#7l(94)s ^#71(94)2^ ^s. ^l<a^^l-^ 

>.^M^}^-^ ^#71(94)^ . A] j:<4. ^S(IN2)^ M] 

in.s:}o^, ZL -i- '0'^ ItilHS^ Aiji^A-l ^St:-1(96)^ 
^#7l#(94)2^ #^ wlMl-^ n^^^H, N wlS^l r:];^!^ ;^lo^ ^H.(CON_CODE)» 

'2N to N' 

H 10^ ^ ^^sl ^ ^>>Hloll ti>H^l ^^1^ efl^l M-B^-vfl^ 

S.^oltq.. oil- ^2:^>ig. ^ ^ ^Alo^lofl n}.^ tiVH^] ;^V^lo^ c^jolE] sfl^] 
^ ^S. ^5.(12) ^ c-i1<5lBl sfl^l ^^>#(18_1 - 18_N)^ n^til^ 
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cf. ^S. ^S.(12)^ ^#^V B}9]. ^o], A^s. ^1^ ^^a*>7ll s:]-^ ^ 

^S. ^S<^li=1-. ^ ^^1^H1>H >^>-8-^^ ^S. 2lS.(12)^ ^13 ^^1<^1 

^ ^^1- ^#71(108), Bii^irfiE-i(iio), T3>iE^ 7>^ ^l-^l^doe), 

^eflolti. 7>^ ^1<?^^(16_1 ~ 16_N)# ^E^Jl, ^S. S1S.(12)^ ^ 

^ ^^^(102), ^11 tfl^l ;*)m ^o]^ ^M(14_l - 14_N) ^ ^S. ^^^(104)^ 
• m Ml^l ;^1N c-ljolE] ^^>a(14_l - 14_N)^ ^ ^1^ ^"^^1- 

-.T:f. rLS]ji, ^y^l ^^^(104)^1 :^]<^ >^ll 1^:=^! ;^1N n^]^ ^M(14_l ~ 

<53> p>iEi 7}^ ^1^^(106)^ ^^1 ^S. ^^^(104)<^1 71-^ 7] 

<S^(16_1 ~ 16_N)^ ^11 ^^1 ^IN cflolE^ ^^^(14_1 ~ 14_N)<^] ^^^1:^1-. 

<54> ^s-^jo^ c-iioiE^ 2fl^i z^z^^ B^sii- ^i-^H ^^^4 

m ^Vci^, xfl-^oi| c-l]olEl.s Sisoltrf. ZL^B-S.. ^ ^^Hl^ 

-•<-102)^ #s^-§- ^^<^]Jl, ^^1 ^IN cll<^lBl ^^^(14_1 - 14_N)^ t-l]o]El-§- 

^ w>^^^>i=l-. OL^n. ttl5l(i02)2l ^c5>-^(fanout)^ N 

9m cfl<^lHl-g- tH3Sll:(14_l ~ 14_N)^ 5ffl<i>:g-(fanout)«=>1 1<='1SS., ^1<=1 ^] 

<55> S. 10-ir ^S€r}a^, ^ ^ ^Ajc^lo)] xt^^ ^g-^jo^ cHoIe] Sfl^] s]^^ 
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<56> #s^(CLK)<^i ^s. ^^'$d(io2)si- ^s. ^^^(io4)<^i 

^^ ^^-a^ %^ ^s.(.dciK)si\- ^s. ^^'a(io4)'^i •sm^ioi j^i^^^ 

7}^ ^1^^(106)31 #^ ^^(VS)7> ^#7l(l08)S. ^#71(108)^ 
<y^£l^ ^ ^^(VS, DCLK)^ ^><^1* ^#tb 5^1^1^Bl(ll0)S 

e11;^liE-1(iiO)^ T^-V^B^ 7>^ ^1^^(106) ^ z^- ^eflolti. 7]-^ :^1^^(16_1 - 16_N)5l 
^1^ ^1^^ ^J:(C0N_C0DE)1- ^^J^cf. ;^lol ^:^(C0N_C0DE)7]- €\^^ :u} 

3.^0]^^ x:}^B\ 7}^ ^1^^1:(106) ^ ^ ^i]]<^]^ 7}^ ^l-^^Cie.l ~ 16_N)^ s = 

<57> ^^1- ;g#7l(108)^ ^S.aS, DCLK)sl ^l-ol7l- ^S.^ 

(C0N_C0DE)7> S^^cf. zlbIS-S., ^^^^.o^^, ^S. ^^^-(104)3f D>i.Ei 

7>^ ^l<a^(106)Sl ^ ;<lo^ A]:^o] ^^^(102)21 ^lo^ a]:^^)- ^^^fl^cl-. 

• (102)^ ^1<=^ 

<58>^ ^e^jolti. 7>^ :^1^^(16_1 ~ 16_N)^ #^ 2^- t-ll^^lE^ efl^l 4i7;>(i8_l - 

18_N)^ ^VM-^ ^s^Ji, -i-^ ^^^(102)^ #^ 

(DCLK)^ ^ sfl^l ^y^>(18_l ~ 18_N)2l rf^ sj-q-o] Sl^^-^S 4 

olE] Efl^l iL^>(l8_l - 18_N)^ ^J: ^^^(102)^ ^^ ^S-iDCLW] 

^^o], cflolE^* 211^1^1^. ^^B-S., ^ t^]o]B] Efl^l 4i;<l-(18_l ~ 18_N)S. 

(setup/hold time)<^l 7^5] <H -f-^ ^S.7} ^5]-^ ^ ^cf. 
<59> efl^l ^x^>(18_l - 18_N)S^ l-^-l-l-(flip-flop)ol A>-g-^i:f. aj-e)- 
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o.s.^, ^#7i(io8)5q- c-floiE] 2fl^i :t^i-o^ ^'i ^ ^1^. 

<60> £. 11^ ^ ^^51 ^^HHl !!}•€• 1.^^* H-^^^ C]^ 

<61> - V].^ ^ ^11 ^ ^12 ^S. ^^^^ ^Wl^>^ 

^1^^* ^7}S. ^tilt!:Cf(ll2). SEtb, ^12 ^Jl €^^'^1 ^ 'i^^s]^ ^eH^^lw. 7} 

^ ^1^^^ ^7}s. ^4(114). t^, ^>^B^ 7}^ ^5iio]ti. 7]-^ ;^l<?i^ 

^ ^2:51 ;^]<g 7].^1^ ^1*^^^ ^ '^l W>#^^m. Iie|i%^;^U 

-A]^ ^^>«d4 ^^1 ^.^^<^1 ^11 'a ^ "?^^^>JI, ;*]12 >5ll2 -4l 

--■'■Jl 'a^tlr^-die). /sfll ^J: ^^^^ #^ ^S.^ 7>^ #^ 

tl- ^^3^>^(122). ^Vol7> ^}o]o\] x^^^^ 

^^SW(120). 

<62> ;^llol Al^oll ^^H, ^l-^iBi 7>^ ^1^^^ ^1^ ^1^^ ^^^^-(124). ZLelJl, 

^ell^lw. 7>^ «?17>^H. 7}^ ^1^^^ ^1^ ^1 

7}^ ^1^^^ ^^^Hl ^^^1^(126). 118 126 
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<63> ^ ^Vtg^ ;£^ofl HA]^ ^Ajc^ll- %Vj7^ ^'^SlSi^M- <^1^ ^<^1 1-^ 

^-^Hl^} 7l-^s:>x:f^ oitfl^ ^'^m. tq-el-^i, ^ ^^^^ ^^Jt!- 71^21 

< cf^ ^A^^ cf^^ ^J: ^^^^ ^I^H ^^^1-711 ^7l€ ^ 

■^ZiS._<65>- ZL^Jl, ^ aVS^] ^^1^ cflolBl Sfl^l Sl^ofl ^ , ^^.^^^^ ol7|.£| 
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l^^*^ 1] 

^^s]^ ^11 'a ^ Al:^o.^ ^1S^^><^ #^*>^ ^ll 

^1-71 ;^ll X\:^ tic^. ^12 :^]^ 

#^^>^ ^12 ^S. 

^7] m ^^^^ ^1^ ^^^^ 7]-;^H. ;^ll ^^^> 

^7] ;^12 ^^^<^1 <a^£lJl, ^>7l ;^lo1 ^S.^] ^*>o^ ^l^^l^l^o] 7I- 

^*H. ;^lol Ai^^ ^>>S^>^ ^Hl^m ^^^S. 

sis. 

l^^*^ 2] 
>ill*J-<Hl 

^^^^ #^ ^1-<^1^ ^}o]6\] cfl-g-*]-^ ^# Ai:^^ ^#7l; 
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91 ^^^s. t}^ ^S. 
[^^^1- 31 

-a-7l nf^hB] 7>^ ^19^^ ^ ^7] 7}^ ^l^^^r :^]o] 7>^ ^1^^ 

sjs. 

4] 

^13*J-<^1 ^<H^i, ^7] n>^Ei 71-^ ^1^^ ^ -^7] ^5flo]W. 7}^ ^]<^^^ ^-^^^ 
og^S]^ A]^^ Z]-Z]- ^lo^ Al^O.^ ^l^^H ^==r7ll^ ^IS^ 4l 

^7] :^]o] ^^c^, ^7] 7flSl ^l<a ^;^>#S1 A]^^ §>14^ 

^^^M #^*>^ ^Hl^^U-ll- ^Wl^V^ ^^l^S. s:>^ ^J: 

[^^^J- 5] 

^^sl^ ^11 ;^li ^l<=^A]^o.s ^l^s^><^ #^^>^ ^11 
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^^^^ ^12 ^S.^ ^7] A];^ iLT:\- ^l^l a]^o.^ ^]<^ 

^s. ^^^5^ Ai^ ^ ;^ili Aijg: ^^^^ #^ 
^7l ^^Aio] ^ ^7] ;^li ai^ aI^ 

^1 Wl^l^H, ^IS^^l^^^l 7>^S]^ 7>^ ^1^^* ^til^>n^, ■ 

^^7] m wl^l ^ ^7] ;^12 ^T-^sl lo] s^^y^^^o. 

^S. 

61 

^i5*j-^i 9X'^^^, ^7] 7}^ ^]<^^^ - • 

^7] ;^12 ^S. ^^^^ W^ ^^^2^ Al:^o.^ ^I<?i3^>cx^ #^^> 

>^l-7l ;^lc^1 S^ofl S^^H, ^7] Cf^ 7flS] ^ic^ %^ AlJiS. 

Ai^^H ^H^^^i^i* ^«1^>^ ^^1^5- sis. 

>il5*J-ofl ^7l ;iflcH ^^S^^ 
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^1<>^ 3.^9 ^^3*>^ "ysn-]^ ^til^l-^ ^jS'-O^ ^1-^ si 5.-: -.^•-'-^ 

[^^^J- 8] 

= - ^7l 7l§ ^^O^ ^lo^Al:^0.^ ^1<a^><^ #^^>^ 7]^ Alj^ 

;^ll ifl^] /^IN '^J^ cH^lE^^ 2^2^ /^12 ^m^s. ^l^^M #^^1-^ 

^11 ifl^l ^IN t)]ciE^ ^gr-Jd*; 

^7l ;Hll c-l]olE-] :^<^^ ;^]<g 7}7.]x^ , ^7] 7]^ ^s.^ ^^^} 
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9] 

A]:^o:| ^^1-^ wiiii^>o^, -g-7l p>>iBl 7]-^ ^1*?!^^ #^ ^s. ^ -^-7] 7l^ Al^ 

^^^^ #^ ^>ol^ ^V^Hl tH-g-s>^ ^# Ai^^ ^#7l-;- 

^1-71 p>iBl 7>^ ^l<g^ ^ ;^ll ;^1N ^2ll<5l:a 7>^ ^1^^^ ^^l^H 7>^ 
10] 

-^71 :^]o]^^ ^7] T^V^iEl 7]-^ ^1^^^ ^^ ^S. ^ >a-7l 7l§ ^^^^ 

#^ ^^Sl «li2*><^, 4^7] t^V^iE^ 71-^ #^ ^ ^7l 7l§ AlJ: 

^^^^ #^ tfl^^V^ ^^>S^>^ ^#7l; 
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— ' — > 

^ ^^IJ^S CljolBl Bfl^l ^S. 
11] 

>^ll0^J-o]l $ic>^^i. ^^-71 ^11 ^^1 ^IN t-l1<>lBl Bfl^l ^ 

7]^ l-^^l-'^ ^^1-^^ ^1-^ ^VS^l ^>^151 C^lolE-l ^S-. 
12] 

A-^s. 4^ ;^1<?1 ^^^-^ 7}^]^ ^ ;Hll ^ ^12 ^s. ^ 

^7l y^l2 ^^'?d<^l ^^S. ^^Sl^ ^1^^* ^7}S. ^«lsr>^ 

^^51^ ^11 "^^^ ^7] ^^^2]- ^7] ^^^ofl 

^7] ^]o] ^7] 7]-^ '?l7H}-c^ -^-71 ^eflolti 7>^ ^1 
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